T h e lithium ion has been proved effective in the preventive treatment of recurrent affective disorders. Currently about 1 in 2000 of the British population and approximately 1 in 600 of the population of the West Midlands are regularly receiving lithium treatment (Birch et al., 1986). T h e lithium is given orally in the form of solid lithium carbonate tablets. T h e molecular basis for the biological action of lithium is unknown at present, although it has been proposed that its mode of action is based on competition with magnesium and calcium for biological ligands (Birch, 1973; Frausto d a Silva gi Williams, 1976) . Another proposed action of lithium is that it interacts with membrane phospholipids (Fossel el ul., 1985).
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It has been noted that the lithium ratio (defined as intracellular lithium concentration/extracellular lithium concentration) is higher in patients with bipolar illnesses than in normal controls (Mallinger et al., 10 75; Pandey et ul., 1979) . This has Icd to an interest in the study of human erythrocytes by the non-invasive technique of nuclear magnetic resonance (Yeh et al., 1073; Pike et ul., 1984; Murphy et ul., lY86; Pettegrew et ul., 1987) and also by the more destructive method of atomic absorption spectroscopy.
Blood was collected from an antecubital vein of three healthy adult volunteers (all female). Venous blood ( 1 0 ml) was drawn into 20 ml plastic syringes and transferred to a siliconized samplc tube containing the anticoagulant calcium heparin and mixed by gentle inversion. T h e erythrocytes wcrc separated by centrifugation for 10 min at 800 g. Blood plasma and buffy coat were decanted and discarded. T h e erythrocyte pellet was resuspended in 6 ml of phosphatebuffered saline (PBS) by gentle inversion and washed by centrifugation at 800 g for 5 min. This washing procedure was repeated twice more. After the final centrifugation the PBS washing solution was decanted and a 40 mhl-lithium chloride solution (in PBS) containing 4 mM-Dy( PPPi); ~ (Hughes ef (11.. 1988) ( a shift reagent used to differentiate between extcrnal and internal lithium signals) was added to give a haematocrit value of approximately 3O%. 'Li n.m.r. spectra were recorded at time 0 (less than 10 min after the addition o f the lithium solution), 30. 60. YO, 120 and 180 min.
'Li spectra were recorded at 31.14 MHz on a Brucker WPXOSY Spectrometer in the Fourier transform mode using a 45" pulse width (8.8 ps), a delay time of 6 s and a sweep width of 600 Hz. All data were collected into, and subscAbbreviations used: PBS, phosphate-buffered saline; Dy( PPPi); ~, dysprosium tripolyphosphate. quently transformed in 4 kbyte of data points. Recorded spectra were stored on magnetic disk until all results had been obtained. A calibration curve of the intensities of various lithium chloride solutions (2.5-50 mM) was prepared and the internal and external lithium concentrations read off from this curve with due consideration being taken into account of the haematocrit value.
Atomic absorption studies were carried out on loaded erythrocytes on the same time scale as the n m r . studies. T h e samples were centrifuged and the supernatant removed for analysis. T h e erythrocyte pellet was washed four times with PBS and then the cells were lysed with deionized water and analysed. All atomic absorption spectroscopy (a.a.s.) readings were taken on a Varian AA6 atomic absorption spectrometer.
A comparison of the results for the external lithium concentrations showed that both methods of analysis gave results showing no significant difference between the methods. T h e n.m.r. results indicated that little free lithium (approximately 10% of the external solution) actually enters the erythrocyte and that the initial appearance of internal lithium is not observed until at least 90 min of incubation. These results are in accordance with work recently published (Espanol & Defreitas, 1987) . However, the a m . internal results were significantly different from the n.m.r. readings. 'Internal' lithium could be detected at all sample times and concentrations were in the region of 2-4 times greater than suggested by n.m.r.
We attribute this discrepancy in 'internal' lithium readings to the binding of lithium to the erythrocyte external and internal cell membranes and internal cellular components. Such binding would decrease the relaxation time of the lithium nuclei, causing a considerable increase in the line width making the internal peaks 'invisible' in the n.m.r. spectra (Detellier, 1983) . Once these binding sites are occupied free lithium inside the erythrocyte will be n.m.r. visible. For a.a.s., the total lithium ( i t . internal lithium and lithium associated with the membranes and organelles) will be recorded and give the result usually referred to as 'internal' lithium. T h e molecular environment of bound and free lithium are different and thus must be considered when proposing mechanisms of lithium action in biological systems. Keson. 64. [536] [537] [538] [539] [540] Sheffield SlO 2TN, U.K.
Storage iron is present, in normal tissues, mainly as ferritin. However, in iron-overload syndromes, haemosiderin is the predominant iron-protein (Selden et al., 1980) . Although it is widely assumed that haemosiderin is derived from ferritin, the mechanism of formation is ill understood. Electron microscopy of negatively stained haemosiderin has shown incomplete rings of protein around the iron cores compared with the complete protein shell of ferritin (Weir et al., 1985) . Direct evidence, however, that the haemosiderin protein is derived from that of ferritin has not been presented. In the present study cross-reactivity of ferritin antisera with horse spleen and human thalassaemic spleen haemosiderin was investigated. Antiferritin antisera were raised in New Zealand White rabbits (Treffry et al., 1984) . Total antisera were raised against intact ferritin. Antisera to specific antigenic sites were raised against synthetic peptides (sequences 83-9 1, 1 16-125 and 1 5 1 -162). Haemosiderin was isolated (Weir et al., 1984) from human spleen (patient receiving regular transfusions for B-thalassaemia) and from horse spleen. Haemosiderin peptides were separated by SDS/polyacrylamide-gel electrophoresis (Weir et al., 1984) with 20"/0 running gel. Gels were blotted on to nitrocellulose, and either gold stained or reacted with the various antisera (Blake et al., 1984) .
Gold staining of the haemosiderin blots demonstrates a strongly staining peptide of M , approx. 15 000 in both horse and human samples (Fig. 1 ) . The human sample also shows a range of smaller peptides of M , 9000-14 000. This pattern o f peptide bands has previously been shown to be characteristic of such haemosiderin samples (Weir et al., 1984) . Gold staining also suggested very little contamination with ferritin subunits. Total antiferritin antiserum reacted strongly with both horse and human haemosiderin blots at an M , of approx. 22 000, thus detecting the presence of some ferritin subunit. The total antisera also reacted with the haemosiderin peptide of M , 15 000, relatively weakly in horse and more strongly in the human sample. All antisera raised against specific ferritin sequences reacted strongly with both horse and human haemosiderin peptide of M , 15 000. This finding is evidence that the major peptide in these haemosiderin samples is derived from ferritin. Since the specific antisera were raised against ferritin residues 83-91, 115-126 and 15 1 -162, and ferritin L subunit is 174 residues in length, the major haemosiderin peptide is likely to be a C-terminal frag- ment. The cleavage point in the ferritin subunit required t o generate a 15 000 Da C-terminal fragment would be in the region of residue 40. It has been suggested that free-radical damage could play a role in this cleavage (O'Connell et al., 1986) , possibly in combination with enzymic proteolysis. Interestingly, there is a high proportion of tyrosine residues in this region (Wustefeld & Crichton, 1982) which would be susceptible to free-radical oxidation. We are grateful t o Mrs Janet Gilbert for secretarial help, and t o the Medical Research Council for support (H.B.).
